Histone-mediated transfer and expression of the HIV-1 tat gene in Jurkat cells.
We studied the gene transfer efficiency of lipofection reagents in comparison to DEAE-Dextran. DOTAP, Dosper, and Lipofectin have lower transfection efficiency; Lipofectamine has a 2.5-fold better efficiency compared with DEAE-Dextran. We report a novel and highly efficient DNA transfer system based on the DNA-binding proteins histone 3 and histone 4. We have transferred the HIV-1 tat gene and measured the transactivation of HIV-1 LTR by the transactivator protein, expressed in Jurkat cells. The HIV-1 LTR was linked to the CAT gene as a reporter. Compared to DEAE-Dextran-mediated transfection, histone-mediated transfection resulted in a sevenfold higher expression of the CAT gene. The maximum transfection efficiency mediated by histones is dependent on the relative concentration (DNA:histone ratio) and the incubation time. In a gel-retardation assay, an optimal complex formation was observed under the same conditions that allowed the highest transfection efficiency. This ability of histones to increase the delivery and transgenic expression of foreign DNA in eukaryotic cells is not simply due to the positive ionic character of the histone proteins. Polylysine, histone H1, and histone H2A were unable to mediate gene transfection in our system. Monoclonal antibodies that recognize antigenic determinant present on all five histone proteins (anti-histone, pan) were able to neutralize the transfection-enhancing potential of histone 3 and histone 4. However, anti-histone IgG enhanced the retardation of mobility of histone-DNA complexes. The results of this study allow us to conclude that histones H3 and H4 can catalyze gene transfer and gene expression in eukaryotic cells without any requirement for additional constituents. For this reason, we have termed the new gene-delivery system as histonefection.